Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.002 Å; disorder in main residue; R factor = 0.041; wR factor = 0.112; data-to-parameter ratio = 10.7.
The title compound, C 13 H 9 N 5 , is the first asymmetric diaryl-1,2,4,5-tetrazine to be crystallographically characterized. We have been interested in this motif for incorporation into supramolecular assemblies based on coordination chemistry. The solid state structure shows a centrosymmetric molecule, forcing a positional disorder of the terminal phenyl and pyridyl rings. The molecule is completely planar, unusual for aromatic rings with N atoms in adjacent ortho positions. The stacking observed is very common in diaryltetrazines and is dominated by stacking [centroid-to-centroid distance between the tetrazine ring and the aromatic ring of an adjacent molecule is 3.6 Å , perpendicular (centroid-to-plane) distance of about 3.3 Å ].
Related literature
For a review of the potential applications of this type of molecule, see: Cooke & Hanan (2007) . Many symmetric tetrazine molecules have been studied for their reactivity in reverse electron-demand [2 + 2] cycloaddition reactions, unusually well resolved EPR spectra and X-ray crystallography (Neunhoffer, 1984) . Pertinent articles for this molecule include work by Dinolfo et al. (2004) , Ahmed & Kitaigorodsky (1972) and Klein et al. (1998) Data collection: APEX2 (Bruker, 2006) ; cell refinement: APEX2; data reduction: SAINT (Bruker, 2006) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 1997) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 1997); molecular graphics: SHELXTL (Bruker, 1997) ; software used to prepare material for publication: UdMX (local program).
3-Phenyl-6-(2-pyridyl)-1,2,4,5-tetrazine D. Chartrand, F. Laverdière and G. Hanan
Comment
The most striking feature of the title compound is the near planarity of the molecule, with torsion angles deviating only by half a degree (see table 1 for details). While common for diaryltetrazine, like diphenyltetrazine (Ahmed & Kitaigorodsky, 1972) , bis(2-pyridyl)tetrazine (Klein et al.., 1998) showed a 20 ° torsion angle between aromatic rings in order to accommodate the two nitrogen atoms directly in front of each other.
The molecule has three distinct interactions. First there are π stacking interactions present above and below the plane of the molecule, with both terminal rings interacting with the central tetrazine ring above or below the plane, while the tetrazine ring has interaction with two terminal aromatic rings. More precisely, the tetrazine ring has centroid-to-centroid distance of 3.6 Å and perpendicular (centroid-to-plane) distance of about 3.3 Å with the terminal ring of adjacent molecule (x, y, z and x, y + 1, z).
In the direction of the long axis of the molecule, the terminal rings form head-to-tail interaction with each other, having the closest intermolecular C···C (x,y,z and 0.5 − x, 1/2 + y, 1.5 − z) distance of 3.6 Å and with a 75 ° angle formed by the planes of these two rings.
Finally, perpendicular to the plane and the long axis of the molecule, there is weak van der Waals interactions between adjacent molecules (x, y, z and x + 1, y + 1, z) with the shortest distance being 5.3 Å. The planes of adjacent molecules are almost at the same height, with only a 0.5 Å separation between them.
Experimental
The title compound was obtained following an adapted published procedure (Dinolfo et al., 2004) : Benzonitrile (3 eq., 27 mmoles, 2.7 ml), 2-cyanopyridine (1 eq., 8.95 mmoles, 932 mg) and hydrazine monohydrate (10 eq., 89.5 mmoles, 4.3 ml) were placed in a 25 ml round-bottom flask. One drop of concentrated HCl and water (~ 0.8 ml each) were added and the solution was refluxed for 2 h. To the cooled reaction mixture 25 ml of water was added and the resulting pink solid was filtered and immediately dissolved in a minimal amount of acetic acid (15-20 ml). To this stirred solution, 1 ml of 30% NaNO 2 (aq) was added drop-wise and stirred for 1 h. This mixture was diluted in 50 ml of water and extracted with dichloromethane (3 portions of 22 ml). The isolated organic fractions were washed successively with aqueous saturated NaHCO 3 and brine and finally dried over Na 2 SO 4 , filtered and evaporated under reduced pressure to afford a crude pink product. The product was purified by silica gel chromatography using DCM: 4% MeOH as eluent. The first pink band is the symmetric phenyl tetrazine (160 mg, 7%) and the second band is the title compound (133 mg, 6%). The last band is bis(2-pyridyl)-1,2,4,5-tetrazine (620 mg, 31%). Pink plates of title compound were obtained by slow diffusion of diethyl ether into concentrated dichloromethane solution of the compound. 
Refinement
During refinement, it was found that the density at the position of atom C7 was too high for carbon and too low for nitrogen, but fitted perfectly for half an atom of each, thus giving the predicted compound. Those atoms (C7 and N3) had their occupancy fixed at 50% and their coordinates and thermal factors identical with EXYZ and EADP. Resolving at lower symmetry did not result in a preferential site for N or C, but the model had a lower structure factor when there was one of each, thus confirming that title compound is disordered in position over two sites. The fixation of the occupancy of the hydrogen of C7 at 50% also made the model more coherent with a better R value.
The H atoms were generated geometrically (C-H 0.95 Å) and were included in the refinement in the riding model approximation; their temperature factors were set to 1.2 times those of the equivalent isotropic temperature factors of the parent site. Figures  Fig. 1 . ORTEP view of the title compound. Thermal ellipsoids are shown at 50% probability levels, H atoms are drawn as sphere of arbitary size, C7 and N3 atoms are 50% disordered on top of each other but are shown on different side of the asymetric unit to show the whole molecule. 
Special details
Experimental. X-ray crystallographic data for the title compound were collected from a single-crystal sample, which was mounted on a loop fiber. Data were collected using a Bruker microstar diffractometer equiped with a Platinum 135 CCD Detector, a Montel 200 optics and a Kappa goniometer. The crystal-to-detector distance was 4.0 cm, and the data collection was carried out in 512 x 512 pixel mode. The initial unit-cell parameters were determined by a least-squares fit of the angular setting of strong reflections, collected by a 10.0 degree scan in 33 frames over three different parts of the reciprocal space (99 frames total). One complete sphere of data was collected.
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